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EXECUTIVE SUMMARY 

This report evaluates the potential health risk impacts to sensitive receptors (which are residents) 
and adjacent workers associated with the development of the proposed Project, more specifically, 
health risk impacts as a result of exposure to Toxic Air Contaminants (TACs) including diesel 
particulate matter (DPM) as a result of heavy-duty diesel trucks accessing the site. This section 
summarizes the significance criteria and Project health risks. 

The results of the health risk assessment (HRA) of lifetime cancer risk from Project-generated TAC 
emissions are provided in Table ES-1.  

Individual Exposure Scenario: 

The residential land use with the greatest potential exposure to Project TAC source emissions is 
Location R3, which represents the existing residence at 80 East Dawes Street, approximately 499 
feet east of the Project site. Receptor R3 is placed at the private outdoor living areas (backyards) 
facing the Project site. At the maximally exposed individual receptor (MEIR), the maximum 
incremental cancer risk attributable to Project TAC source emissions is estimated at 0.95 in one 
million, which is less than the {ƻǳǘƘ /ƻŀǎǘ !ƛǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘΩǎ ό{/!va5Ωǎύ 
significance threshold of 10 in one million. At this same location, non-cancer risks were estimated 
to be <0.01, which would not exceed the applicable significance threshold of 1.0. Because all 
other modeled residential receptors are exposed to lesser concentrations and are located at a 
greater distance from the Project site and primary truck route than the MEIR analyzed herein, 
and TACs generally dissipates with distance from the source, all other residential receptors in the 
vicinity of the Project site would be exposed to less emissions and therefore less risk than the 
MEIR identified herein. As such, the Project will not cause a significant human health or cancer 
risk to nearby residences. 

Worker Exposure Scenario: 

The worker receptor land use with the greatest potential exposure to Project TAC source 
emissions is Location R5, which represents the Fallas Distribution Center at 3900 Indian Avenue, 
approximately 140 feet south of the Project site. R5 is placed at the building façade where a 
worker could remain for a typical workday. At the maximally exposed individual worker (MEIW), 
the maximum incremental cancer risk impact is 0.16 in one million which is less than the 
{/!va5Ωǎ threshold of 10 in one million. Maximum non-cancer risks at this same location were 
estimated to be <0.01, which would not exceed the applicable significance threshold of 1.0. 
Because all other modeled worker receptors are located at a greater distance than the MEIW 
analyze herein, and DPM dissipates with distance from the source, all other worker receptors in 
the vicinity of the Project would be exposed to less emissions and therefore less risk than the 
MEIW identified herein. As such, the Project will not cause a significant human health or cancer 
risk to adjacent workers. 
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School Child Exposure Scenario: 

There are no schools located within a ¼ mile of the Project site. As such, there would be no 
significant impacts that would occur to any schools in the vicinity of the Project.  

Proximity to sources of toxics is critical to determining the impact.  In traffic-related studies, the 
additional non-cancer health risk attributable to proximity was seen within 1,000 feet and was 
strongest within 300 feet.  California freeway studies show about a 70-percent drop-off in 
particulate pollution levels at 500 feet.  Based on California Air Resources Board (CARB) and 
SCAQMD emissions and modeling analyses, an 80-percent drop-off in pollutant concentrations is 
expected at approximately 1,000 feet from a distribution center (1).  

The 1,000-foot evaluation distance is supported by research-based findings concerning Toxic Air 
Contaminant (TAC) emission dispersion rates from roadways and large sources showing that 
emissions diminish substantially between 500 and 1,000 feet from emission sources.   

For purposes of this assessment, a one-quarter mile radius or 1,320 feet geographic scope is 
utilized for determining potential impacts to nearby schools. This radius is more robust than, and 
therefore provides a more health protective scenario for evaluation than the 1,000-foot impact 
radius identified above.  
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TABLE ES-1:  SUMMARY OF CANCER AND NON-CANCER RISKS  

Time Period Location 

Maximum 
Lifetime 

Cancer Risk 
(Risk per 
Million) 

Significance 
Threshold 
(Risk per 
Million) 

Exceeds 
Significance 
Threshold 

30 Year 
Exposure 

Maximum Exposed Individual Receptor 0.29 10 NO 

25 Year 
Exposure 

Maximum Exposed Worker Receptor 0.16 10 NO 

Time Period Location 
Maximum 

Hazard 
Index 

Significance 
Threshold 

Exceeds 
Significance 
Threshold 

Annual 
Average 

Maximum Exposed Sensitive Receptor <0.01 1.0 NO 

Annual 
Average 

Maximum Exposed Worker Receptor <0.01 1.0 NO 
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1 INTRODUCTION 

The South Coast Air Quality Management District (SCAQMD) typically issues a comment letter on 
the Notice of Preparation of a CEQA Document. tŜǊ ǘƘŜ {/!va5Ωǎ typical comment letter, if a 
proposed Project is expected to generate/attract diesel trucks, which emit diesel particulate 
matter (DPM) or other Toxic Air Contaminants (TACs), preparation of a HRA is necessary. This 
ŘƻŎǳƳŜƴǘ ǎŜǊǾŜǎ ǘƻ ƳŜŜǘ ǘƘŜ {/!va5Ωǎ ǊŜǉǳŜǎǘ ŦƻǊ ǇǊŜǇŀǊŀǘƛƻƴ of a HRA.  This HRA has been 
prepared in accordance with the document Health Risk Assessment Guidance for Analyzing 
Cancer Risk from Mobile Source Diesel Idling Emissions for CEQA Air Quality Analysis (2) and is 
comprised of all relevant and appropriate procedures presented by the United States 
Environmental Protection Agency (U.S. EPA), California EPA and SCAQMD.  Cancer risk is 
expressed in terms of expected incremental incidence per million population. The SCAQMD has 
established an incidence rate of ten (10) persons per million as the maximum acceptable 
incremental cancer risk due to TAC exposure from a project such as the proposed Project. This 
threshold serves to determine whether or not a given project has a potentially significant 
development-specific and cumulatively considerable impact. 

The AQMD has published a report on how to address cumulative impacts from air pollution: White 
Paper on Potential Control Strategies to Address Cumulative Impacts from Air Pollution (3). In this 
report the AQMD states (Page D-3): 

 άΧǘƘŜ AQMD uses the same significance thresholds for project specific and cumulative impacts for 
all environmental topics analyzed in an Environmental Assessment or EIR.   The only case where 
the significance thresholds for project specific and cumulative impacts differ is the Hazard Index 
(HI) significance threshold for toxic air contaminant (TAC) emissions. The project specific (project 
increment) significance threshold is HI > 1.0 while the cumulative (facility-wide) is HI > 3.0. It should 
be noted that the HI is only one of three TAC emission significance thresholds considered (when 
applicable) in a CEQA analysis. The other two are the maximum individual cancer risk (MICR) and 
the cancer burden, both of which use the same significance thresholds (MICR of 10 in 1 million and 
cancer burden of 0.5) for project specific and cumulative impacts. 

Projects that exceed the project-specific significance thresholds are considered by the SCAQMD to 
be cumulatively considerable. This is the reason project-specific and cumulative significance 
thresholds are the same.  Conversely, projects that do not exceed the project-specific thresholds 
are generally not considered to be cumulatively ǎƛƎƴƛŦƛŎŀƴǘΦέ 

The SCAQMD has also established non-carcinogenic risk parameters for use in HRAs. Non-
carcinogenic risks are quantified by calculating a "hazard index," expressed as the ratio between 
the ambient pollutant concentration and its toxicity or Reference Exposure Level (REL). An REL is 
a concentration at or below which health effects are not likely to occur.  A hazard index less of 
than one (1.0) means that adverse health effects are not expected. In this HRA, non-carcinogenic 
exposures of less than 1.0 are considered less-than-significant. Both the cancer risk and non-
carcinogenic risk thresholds are applied to the nearest sensitive receptors below.  
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1.1 SITE LOCATION 

The proposed Perris and Ramona Warehouse site is located on the southwest corner of Perris 
Boulevard and Ramona Expressway, within the City of PerrisΩ t±// {t ŀǎ ǎƘƻǿƴ ƻƴ Exhibit 1-A.  
The March Air Reserve Base/Inland Port Airport (MARB/IPA) is located approximately 1.29 miles 
northwest of the Project site boundary. 

The Project is located adjacent to existing industrial and commercial land use with residential 
homes are located to the east of the Project site.  As per the City of Perris General Plan, the 
Project site is located within the PVCC SP area.  As per the PVCC SP, the Project site is designated 
for Commercial uses.  The Commercial designation provides for retail, professional office, and 
service-oriented business activities which serve the entire City, as well as the surrounding 
neighborhoods. This designation combines the General Plan Land Use designation of Community 
Commercial and Commercial Neighborhood (4). 

1.2 PROJECT DESCRIPTION 

Exhibit 1-B illustrates a preliminary site plan for the Project. The Project is proposed to consist of 
a 347,918 square foot (sf) high-cube transload and short-term warehouse building.  The Project 
is anticipated to be constructed in a single phase by the year 2023.   

At the time this HRA was prepared, the future tenants of the proposed Project were unknown.  
Because the operating hours of perspective building tenants is not known at this time, this HRA 
is intended to describe potential toxic emission impacts associated with the expected typical 24-
hour, seven day per week operational activities at the Project site, which provides a conservative 
analysis of impacts. 

As summarized in the Perris and Ramona Warehouse Trip Generation Assessment and Vehicle 
Miles Traveled (VMT) Screening Evaluations, the Project is expected to generate a total of 
approximately 492 two-way vehicular trips per day (246 inbound and 246 outbound) which 
includes 82 two-way truck trips per day (41 inbound and 41 outbound). DPM-related impacts are 
associated with diesel exhaust from the 82 two-way truck trips per day and 194 two-way TRU 
truck trips per day generated by the Project (5).  
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EXHIBIT 1-A:  LOCATION MAP  
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EXHIBIT 1-B:  SITE PLAN 
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2 BACKGROUND 

2.1 BACKGROUND ON RECOMMENDED METHODOLOGY 

This HRA is based on SCAQMD guidelines to produce conservative estimates of human health risk 
posed by exposure to DPM.  The conservative nature of this analysis is due primarily to the 
following factors: 

¶ The ARB-adopted diesel exhaust Unit Risk Factor (URF) of 300 in one million per µg/m3 is based 
upon the upper 95 percentile of estimated risk for each of the epidemiological studies utilized to 
develop the URF.  Using the 95th percentile URF represents a very conservative (health-protective) 
risk posed by DPM because it represents breathing rates that are high for the human body (95% 
higher than the average population). 

¶ The emissions derived assume that every truck accessing the Project site will idle for 15 minutes 
under the unmitigated scenario, and this is an overestimation of actual idling times and thus 

conservative.1 ¢ƘŜ /ŀƭƛŦƻǊƴƛŀ !ƛǊ wŜǎƻǳǊŎŜǎ .ƻŀǊŘ ό/!w.Ωǎύ ŀƴǘƛ-idling requirements impose a 5-
minute maximum idling time and therefore the analysis conservatively overestimates DPM 
emissions from idling by a factor of 3. 

2.2 EMISSIONS ESTIMATION 

2.2.1 ON-SITE AND OFF-SITE TRUCK ACTIVITY 

Vehicle DPM emissions were calculated using emission factors for particulate matter less than 
10µm in diameter (PM10) generated with the 2017 version of the EMission FACtor model (EMFAC) 
developed by the CARB. EMFAC 2017 is a mathematical model that CARB developed to calculate 
emission rates from motor vehicles that operate on highways, freeways, and local roads in 
California and is commonly used by the ARB to project changes in future emissions from on-road 
mobile sources (6). The most recent version of this model, EMFAC 2017, incorporates regional 
motor vehicle data, information and estimates regarding the distribution of vehicle miles traveled 
(VMT) by speed, and number of starts per day.  

Several distinct emission processes are included in EMFAC 2017. Emission factors calculated 
using EMFAC 2017 are expressed in units of grams per vehicle miles traveled (g/VMT) or grams 
per idle-hour (g/idle-hr), depending on the emission process. The emission processes and 
corresponding emission factor units associated with diesel particulate exhaust for this Project are 
presented below.  

For this Project, annual average PM10 emission factors were generated by running EMFAC 2017 
in EMFAC Mode for vehicles in the Riverside County jurisdiction. The EMFAC Mode generates 
emission factors in terms of grams of pollutant emitted per vehicle activity and can calculate a 
matrix of emission factors at specific values of temperature, relative humidity, and vehicle speed. 

 
1   !ƭǘƘƻǳƎƘ ǘƘŜ tǊƻƧŜŎǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ !w.Ωǎ ƛŘƭƛƴƎ ƭƛƳƛǘ ƻŦ р ƳƛƴǳǘŜǎΣ ǎǘŀŦŦ ŀǘ {/!va5 ǊŜŎƻƳƳŜƴŘǎ ǘƘŀǘ ǘƘŜ ƻƴ-site idling emissions 

should be estimated for 15 minutes of truck idling (personal communication, in person, with Jillian Wong, December 22, 2016), which would 
take into account on-site idling which occurs while the trucks are waiting to pull up to the truck bays, idling at the bays, idling at check-in and 
check-out, etc. 
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The model was run for speeds traveled in the vicinity of the Project. The vehicle travel speeds for 
each segment modeled are summarized below.  

¶ Idling ς on-site loading/unloading and truck gate 

¶ 5 miles per hour ς on-site vehicle movement including driving and maneuvering 

¶ 25 miles per hour ς off-site vehicle movement including driving and maneuvering.  

Calculated emission factors are shown at Table 2-1. As a conservative measure, a 2023 EMFAC 
2017 run was conducted and a static 2023 emissions factor data set was used for the entire 
duration of analysis herein (e.g., 30 years). Use of 2023 emission factors would overstate 
potential impacts sincŜ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŀǎǎǳƳŜǎ ǘƘŀǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǊŜƳŀƛƴ άǎǘŀǘƛŎέ ŀƴŘ Řƻ ƴƻǘ 
change over time due to fleet turnover or cleaner technology with lower emissions that would 
be incorporated into vehicles after 2023. Additionally, based on EMFAC 2017, Light-Heavy-Duty 
Trucks are comprised of 51.09% diesel, Medium-Heavy-Duty Trucks are comprised of 89.49% 
diesel, and Heavy-Heavy-Duty Trucks are comprised of 98.13% diesel. Trucks fueled by diesel are 
accounted for by these percentages accordingly in the emissions factor generation. Appendix 2.1 
includes additional details on the emissions estimates from EMFAC. 

The vehicle DPM exhaust emissions were calculated for running exhaust emissions. The running 
exhaust emissions were calculated by applying the running exhaust PM10 emission factor 
(g/VMT) from EMFAC over the total distance traveled. The following equation was used to 
estimate off-site emissions for each of the different vehicle classes comprising the mobile sources 
(7):  

EmissionsspeedA (g/s) = EFRunExhaust (g/VMT) * Distance (VMT/trip) * Number of Trips 
(trips/day) /  seconds per day 

Where:  

 EmissionsspeedA (g/s): Vehicle emissions at a given speed A; 

 EFRunExhaust (g/VMT): EMFAC running exhaust PM10 emission factor at speed A; 

 Distance (VMT/trip): Total distance traveled per trip.  

Similar to off-site traffic, on-site vehicle running emissions were calculated by applying the 
running exhaust PM10 emission factor (g/VMT) from EMFAC and the total vehicle trip number 
over the length of the driving path using the same formula presented above for on-site emissions. 
In addition, on-site vehicle idling exhaust emissions were calculated by applying the idle exhaust 
PM10 emission factor (g/idle-hr) from EMFAC and the total truck trip over the total assumed idle 
time (15 minutes). The following equation was used to estimate the on-site vehicle idling 
emissions for each of the different vehicle classes (7):  

 Emissionsidle (g/s) = EFidle (g/hr) * Number of Trips (trips/day) * Idling Time (min/trip) *  

60 minutes  per hour / seconds per day 

Where:  
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 Emissionsidle (g/s): Vehicle emissions during idling; 

 EFidle(g/s): EMFAC idle exhaust PM10 emission factor. 

TABLE 2-1:  2023 WEIGHTED AVERAGE DPM EMISSIONS FACTORS 

Speed Weighted Average 

0 (idling) 0.08472 (g/idle-hr) 

5 0.01533 (g/s) 

25 0.00707 (g/s) 

Each roadway was modeled as a line source (made up of multiple adjacent volume sources). Due 
to the large number of volume sources modeled for this analysis, the corresponding coordinates 
of each volume source have not been included in this report but are included in Appendix 2.2. 
The DPM emission rate for each volume source was calculated by multiplying the emission factor 
(based on the average travel speed along the roadway) by the number of trips and the distance 
traveled along each roadway segment and dividing the result by the number of volume sources 
along that roadway, as illustrated on Table 2-2. The modeled emission sources are illustrated on 
Exhibit 2-A. ¢ƘŜ ƳƻŘŜƭƛƴƎ ŘƻƳŀƛƴ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ ǇǊƛƳŀǊȅ ǘǊǳŎƪ ǊƻǳǘŜ ŀƴŘ ƛƴŎƭǳŘŜǎ ƻŦŦ-
site sources in the study area for more than 1 mile. This modeling domain is more inclusive and 
conservative than using only a ¼ mile modeling domain which is the distance supported by 
several reputable studies which conclude that the greatest potential risks occur within a ¼ mile 
of the primary source of emissions (1) (in the case of the Project, the primary source of emissions 
is the on-site idling and on-site travel). 

On-site truck idling was estimated to occur as trucks enter and travel through the Project site.  
Although the ProjectΩǎ ŘƛŜǎŜƭ-fueled truck and equipment operators will be required by State law 
ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ /!w.Ωǎ ƛŘƭƛƴƎ ƭƛƳƛǘ ƻŦ р ƳƛƴǳǘŜǎΣ ǎǘŀŦŦ ŀǘ {/!va5 ǊŜŎƻƳƳŜƴŘǎ ǘƘŀǘ ǘƘŜ ƻƴ-site 
idling emissions be calculated assuming  15 minutes of truck idling (8), which would take into 
account on-site idling which occurs while the trucks are waiting to pull up to the truck bays, idling 
at the bays, idling at check-in and check-out, etc. As such, this analysis calculates truck idling at 
мр ƳƛƴǳǘŜǎΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ {/!va5Ωǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ  

As summarized in the Perris and Ramona Warehouse Trip Generation Assessment and Vehicle 
Miles Traveled (VMT) Screening Evaluations, the Project is expected to generate a total of 
approximately 492 two-way vehicular trips per day (246 inbound and 246 outbound) which 
includes 82 two-way truck trips per day (41 inbound and 41 outbound). DPM-related impacts are 
associated with diesel exhaust from the 82 two-way truck trips per day and 194 two-way TRU 
truck trips per day generated by the Project (5).  
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EXHIBIT 2-A: MODELED EMISSION SOURCES  
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TABLE 2-2: DPM EMISSIONS FROM PROJECT TRUCKS (2023 ANALYSIS YEAR) 

 

 

  

VMT 
a

Truck Emission Rate 
b

Truck Emission Rate 
b

Daily Truck Emissions 
c

Modeled Emission Rates

(miles/day) (grams/mile) (grams/idle-hour) (grams/day) (g/second)

121 0.0847 2.56 2.966E-05

242 55.07 0.0153 0.84 9.773E-06

97 105.00 0.0071 0.74 8.593E-06

24 16.91 0.0071 0.12 1.384E-06

61 59.73 0.0071 0.42 4.888E-06

61 38.19 0.0071 0.27 3.125E-06

a

b

c

Truck Emission Rates

Source Trucks Per Day

This column includes the total truck travel and truck idle emissions. For idle emissions this column includes emissions based on the assumption that each truck idles for 15 minutes.

On-Site Idling 

Vehicle miles traveled are for modeled truck route only. 

Off-Site Travel 40% Inbound/Outbound Dwy 2

Off-Site Travel 50% Outbound Dwy 4

Emission rates determined using EMFAC 2017. Idle emission rates are expressed in grams per idle hour rather than grams per mile.

On-Site Travel

Off-Site Travel 10% Inbound/Outbound Dwy 2

Off-Site Travel 50% Inbound Dwy 4
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2.3 EXPOSURE QUANTIFICATION 

The analysis herein has been conducted in accordance with the guidelines in the Health Risk 
Assessment Guidance for Analyzing Cancer Risks from Mobile Source Diesel Idling Emissions for 
CEQA Air Quality Analysis (2). SCAQMD recommends using the Environmental Protection 
!ƎŜƴŎȅΩǎ ό¦Φ{Φ 9t!Ωǎύ !9wah5 model.  For purposes of this analysis, the Lakes AERMOD View 
(Version 9.9.0) was used to calculate annual average particulate concentrations associated with 
site operations. [ŀƪŜǎ !9wah5 ±ƛŜǿ ǿŀǎ ǳǘƛƭƛȊŜŘ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ǘƘŜ ¦Φ{Φ 9t!Ωǎ ƭŀǘŜǎǘ !9wah5 
Version 19191 (9).   

The model offers additional flexibility by allowing the user to assign an initial release height and 
vertical dispersion parameters for mobile sources representative of a roadway. For this HRA, the 
roadways were modeled as adjacent volume sources. Roadways were modeled using the U.S. 
9t!Ωǎ Ƙŀǳƭ ǊƻǳǘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ƳƻŘŜƭƛƴƎ ƻŦ ƻƴ-site and off-site truck movement. More 
specifically, the Haul Road Volume Source Calculator in Lakes AERMOD View has been utilized to 
determine the release height parameters. .ŀǎŜŘ ƻƴ ǘƘŜ ¦{ 9t! ƳŜǘƘƻŘƻƭƻƎȅΣ ǘƘŜ tǊƻƧŜŎǘΩǎ 
modeled sources would result in a release height of 3.49 meters, and an initial lateral dimension 
of 4.0 meters, and an initial vertical dimension of 3.25 meters. 

SCAQMD-recommended model parameters are presented in Table 2-3 (10). The model requires 
additional input parameters including emission data and local meteorology. Meteorological data 
from the {/!va5Ωǎ Perris monitoring station (SRA 24) was used to represent local weather 
conditions and prevailing winds (11). A wind rose exhibit of the Perris monitoring station is 
provided at Exhibit 2-B. 
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EXHIBIT 2-B: WIND ROSE (SRA 24) 
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